
	

Radiological Recommendations  

Applicable to the Demolition of Benbow Building 
	

1.0  Basis and Scope 

The following recommendations are based upon a review of data as presented in the Preliminary 
(30%) Remedial Design Report (URS, Inc., 2001).  

The recommendations contained herein apply strictly to the demolition of the Benbow Building. 
Additionally, the recommendations only address radiological considerations; other potential 
hazards are not addressed. 

2.0  Summary of Radiological Conditions 

MARSSIM-based final status surveys were performed over the following building surfaces:  

 Upper Walls and Ceilings (Class 3)  
 Lower Walls and Floor (Class 2) 

There were no records available that indicated that there were surveys performed on the exterior 
walls and roof of the building. 

The Null Hypothesis was rejected for all survey units thereby indicating that all survey units 
meet release criteria. Furthermore, only two fixed alpha measurement and one fixed beta 
measurement exceed criteria prior to background subtraction (material background activity was 
not included in the report). When appropriate material background values are considered, it is 
likely that all measurements would fall below criteria. A summary of the fixed and removable 
measurements is presented in the following sections. 

2.1 Fixed Contamination 
Measurement uncertainty was not provided along with the reported values; nonetheless, using 
conventional methods an uncertainty can be assigned to each sample. Overall, the sample results 
were so far below the criteria that even with the upper confidence interval applied, few samples 
exceed criteria. For evaluating the potential extent of fixed surface area contamination, data were 
evaluated using both the measured value and the upper 95% confidence interval value. Both 
values were compared against the Unrestricted Release Criteria (see table footnote). The 
percentage of surface area that may exceed criteria is expected to fall somewhere between the 
two extremes (~21-45%). The breakdown per building location type is presented in Table 1: 



	
 
Table	1:		Percentage	of	surface	areas	potentially	containing	fixed	contamination	above	criteria.	

Location Percentage of 
Above-Criteria 
Measurements1 

Percentage of 95% 
UCI Measurements 

Above Criteria1 

Maximum 
Alpha 

Measurement2 

Maximum 
Beta 

Measurement2 

Upper Walls and Ceilings 11% 11% 140.6 364.8 
Lower Walls and Floor 0% 1% 88.8 1022.4 

Average: 6.5% 6% 114.7 693.6 
1. All evaluations performed on gross data; background values were neither available nor 

subtracted prior to comparison with criteria. Criteria is equal to: 
a. 100 dpm/100 cm2 Alpha, above background (background not established) 
b. 1000 dpm/100 cm2 Beta, above background (background not established) 

2. Units in dpm/100 cm2; data presented as gross (no background subtracted).   
 
Since material-specific background was not available, comparison to the criteria is not entirely 
possible. Using the background values obtained from the Dickson Warehouse for similar 
materials, the few elevated measurements are likely below criteria. 

2.2 Removable Contamination 
There was no indication that above-criteria removable contamination is located on any building 
surface. The maximum values of removable contamination per location are shown in Table 2. 
 
Table	2:		Maximum	results	for	removable	contamination.	

Location Maximum 
Alpha 

Measurement1 

Alpha Removable 
Criteria1 

Maximum 
Beta 

Measurement1 

Beta Removable 
Criteria1 

Upper Walls and Ceilings 4.5 20 26.8 200 
Lower Walls and Floor 4.5 20 67 200 

Average percentage of Criteria: 23% 23% 
1. Criteria and Measurements in dpm/100 cm2. 
 

2.3 Natural Building Materials 
The	Benbow	building	sports	a	red	brick	façade.	As	mentioned,	this	exterior	façade	has	not	
been	surveyed	to	date.	Red	brick	is	notoriously	high	in	naturally	occurring	gamma	emitters.	
While	naturally	elevated	building	materials	are	not	a	regulatory	concern	in	and	of	
themselves,	history	on	similar	projects	has	taught	us	that	high	concentrations	of	red	brick	
produces	a	radiation	field	that	is	strong	enough	to	set	of	the	portal	monitors	at	waste	
disposal	facilities.	
 
 
 
 
 



	
3.0  Conclusions and Recommendations 

The Benbow Building appears to be relatively free of radionuclide contamination. Data from the 
exterior of the building and the roof were not available. Based on the distribution of 
contamination that was found on the adjacent Dickson Warehouse (the highest alpha readings 
were on the exterior walls, and the highest beta readings were on the roof), it is advisable that 
demolition materials be surveyed to ensure that no material is shipped that could exceed a 
disposal facility’s waste-acceptance-criteria (these are covered under the recommendations for 
material surveys and transportation surveys). Monitoring this material will also ensure that the 
natural activity of the red brick façade is not concentrated in excess of disposal facility limits. 

The following recommendations are based on the dataset available, if additional data from the 
unsurveyed portions of the building exhibit elevated levels of contamination, then these 
recommendations should be reevaluated. 

  
Recommendations: 

1.) Dust control should be implemented as a best practice. 
2.) Site Surveys 

a. Pre-work dose rate surveys to establish baseline conditions 
b. Routine job coverage dose rate surveys to monitor changing conditions 
c. Stockpile dose rate survey to document changing conditions 
d. Final Survey of work areas after completion 

3.) Equipment Surveys: 
a. Incoming 
b. Free release after completion 

4.) Personnel Surveys: Employees should frisk out when leaving the area. 
5.) Material Surveys: due to the lack of data from the building exterior and the generally 

low density of measurements from the interior, it is recommended that building materials 
be surveyed upon demolition.  

6.) Transportation Surveys: Packages (i.e., dump trucks) should be subject to 
transportation surveys including dose rate and removable contamination surveys. 

7.) Personal Protective Equipment: Modified Level D. 
8.) Training: Site-specific general employee training to include discussion of radiological 

hazards. 
9.) Postings: No special posting requirements are needed, however, it is recommended that a 

boundary be established around all work areas to facilitate safe work practices and 
prevent potential migration of contaminated materials.   

10.) Final Status Survey: The soil beneath the warehouse should be subject to a FSS 
following completion of demolition activities; Although borehole samples do not indicate 
contamination of the soil, there are contour lines of Ra-226 that extend beneath the 
building. In any event, FSS should be required for final site closeout. 


